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Golden Age of Human Space Travel
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Episode 4: “A New Hope"

3

“Boots on the Moon by 2024”



Integrating Humans into a Complex System
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Interaction of Crewed Systems
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Don’t Get Access to the Operational Environment
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NextSTEP: Public/Private Partnership
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Gateway: Sustainable Presence/Exploration Testbed
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Incremental Assembly : Opportunity for Advancement over Time



Levels of Autonomy (Drives need for FM)
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Uncrewed Vehicle Vehicle + MCC 

Vehicle + MCC + Crew Vehicle + Crew



Making Design “Accessible” for Formal Methods

10

Sensor

Pyro

CAE

Flight

Comp

SysML UML

Fault

Detect

Abort

Power 

CMD

= Hardware Model = Software Model

Sensed

Value

Force

Serial

Ethernet

PWR



Quick Points

• Safety Critical Application

– Need reliable metrics for Verification

• No Access to Operational Environment

– Rely on Digital Representations and Ground Test

• Expedited Schedule

• Increase in Autonomy

• Mine Design Artifacts for FM applications

• Strategy: Synthesis of Approaches

– Apply FM to Digital Representations (Static analysis, Monte Carlo)

– Verify through Test

– Mature during Operations

– Look for future on-ramps, to advance techniques
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Formal Methods is Part of the Solution to 
ensure Successful, Safe Human Spaceflight
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